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ULTRAMICROSCOPIC LOCALIZATION OF ACID PHOSPHATASE
IN HUMAN EPIDERMIS*
ROBERT L. OLSON, M.D. AND ROBERT E. NORDQUIST, B.A.
Acid phosphatase is an enzyme whose activity
is generally associated with catabolic processes.
Some investigators (1, 2, 3) have reported this
enzyme activity to he discretely localized while
others (4, 5) have reported the activity to he
diffuse. The purpose of the following electron
microscopic study was to ascertain if acid phos-
phatase activity might be localized to distinct
subcellular structures within human epidermis.
MATERIALS AND MRTHOD5
Four millimeter punch biopsies were taken under
xylocaine anesthesia from the anterolateral thighs
of healthy Caucasian men. For 2½ hours speci-
mens were placed in cold 6% gluteraldehyde
fixative in 0.1M phosphate buffer at pH 72 with
5% sucrose. In order to remove aldehyde from the
tissue, the specimens were transferred to pH 7.2
phosphate buffer with 5% sucrose for 18 hours. The
epidermis was then sliced at 10 to 20 /h intervals
with an S and F tissue sectioner (6). Preparation
in this manner allows relatively even penetration
of staining materials, yet is easy to handle since
the epidermis is still attached to unsectioned
dermis.
The staining solution for the enzyme reaction
was prepared according to Barka and Anderson's
adaptation of the Gomori acid phosphates proce-
dure (7). Specimens prepared as described were
incubated at 37° C for 15 minutes in this solu-
tion. The tissues were transferred to 1% 0504
fixative at pH 72 for 2 hours at 4° C. The tissues
were then post-fixed in 10% neutral buffered
formalin, dehydrated in graded alcohols, em-
bedded in Maraglas epoxy resin and heated in an
oven at 60° C for 48 hours to produce polymeriza-
tion. Sections were cut on a Porter-Blum micro-
tome and placed on naked copper grids. Some sec-
tions were floated on a uranyl acetate-acetic acid
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staining solution. Others were washed with 3%
acetic acid and stained with sodium plumbite. The
acetic acid wash removes unbound lead from the
tissues. Some sections were unwashed and un-
stained in order to retain a maximum quantity of
lead for comparison purposes. Control sections
were prepared in an identical manner with the
exception of (1) prefixation with 0s04 or by (2)
elimination of the substrate (p glyeerophosphate).
RESULTS
In all specimens other than controls, lead ap-
pears to be associated with specific sub-cellular
structures (Figures 1, 2, 3) which are easily dis-
tinguished from other subcellular organelles. In
many sections these structures appear to be bound
by a single membrane. Although occasional pre-
cipitates were scattered diffusely, most lead was
precipitated within the subcellular structures. No
lead was found within subcellular structures in
control sections although small isolated lead
precipitates were present (Figure 4).
431
oiscussrow
Weissman has recently reviewed evidence sup-
porting the view that "any intracellular organelle
bounded by a single unit membrane, and staining
for acid phosphatase, could be considered as
belonging to the lysosome group." If this concept
is correct, then as a result of the above studies.
lysosomes may be considered to exist in normal
human skin. Supportive evidence could be pro-
vided by demonstration of membrane lability, by
histochemical demonstration of multiple acid
hydrolases within the same or similar structures
and by isolation of these subcellular particles
from epidermal homogenate containing all or most
of the acid hydrolase activity of the epidermis.
SUMMARY
Acid phosphatase activity has been shown to be
concentrated within membrane-bound structures
in human epidermis. It is suggested that these
structures may be lysosomes.
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FIG. 1. Acid phosphatase reaction—unwashed and unstained with either uranyl acetate or
sodium plumbite. Basal cell showing discrete aggregates of lead, some apparently enclosed
by membrane (LM). Some non-specific diffuse precipitate is seen in unwashed specimens.
Mitochondria (M), Nucleus (N), Tonofilaments (TF). X 36,000.
Fm. 2. Acid phosphatase reaction—washed and stained with uranyl acetate-acetic acid
solution. Basal cell containing lead aggregates within a single membrane (LM), Golgi (G),
Mitoehondria (M), Nucleus (N), Tonofilaments (TF). )< 36,000.
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FIG. 3. Acid phosphatase reaction—washed and stained with uranyl acetate-acetic acid solu-
tion. Spinous cells. Lead aggregates within single membrane (LM), Desmosome (D). X
22,000, Inset X 100,000.
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Fro. 4. Control section without substrate—unwashed and unstained with either uranyl ace-
tate or sodium plumbite. Basal cell containing no discrete aggregates of lead, although some
diffuse scattering is apparent. Membrane-lined structure (LM), Melanin granule (Me),
Mitoehondrian (M), Basement membrane (BM). X 27,200.
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